Primary pulmonary synovial sarcoma (PPSS) is a rare disease. Diagnosis is made postoperatively following resection of the tumor. We describe the case of a 39-year-old non-smoking woman whose chest imaging revealed a heterogeneous mass (5.4 cm × 4.6 cm), with soft tissue density in the right upper lobe and pleural effusion in the right hemithorax. The tumor was enhanced on a computed tomography scan, in which enlargement of the mediastinal lymph nodes compressing the adjacent superior vena cava was observed. Endobronchial ultrasound-guided transbronchial needle aspiration (EBUS-TBNA) was then performed, which demonstrated PPSS, subsequently confirmed by immunohistochemistry and the detection of a SYT-SSX fusion gene. We believe that a diagnostic approach of EBUS-TBNA for lung sarcoma would provide helpful information to clinicians.
Introduction
Primary pulmonary synovial sarcoma (PPSS) is very uncommon, comprising only 0.5% of all primary lung malignancies. 1, 2 A diagnosis of PPSS is usually made postoperatively following resection of the tumor. Endobronchial ultrasound-guided transbronchial needle aspiration (EBUS-TBNA) is an effective tool used in lung cancer diagnosis and staging. 3 Herein, we describe the unique clinical application of EBUS-TBNA for a diagnosis of PPSS, confirmed by immunohistochemistry and the detection of a SYT-SSX fusion gene.
Case report
A 39-year-old non-smoking woman presented to our hospital with a one-year history of chest tightness, which had worsened with a cough for approximately a week. The patient did not experience fever or back pain. She denied trauma or prior surgery, and had no known toxic exposure or family history of malignancy. A physical examination revealed nothing of significance in the chest, abdominal region, or in the extremities.
A computed tomography (CT) scan of the chest revealed a heterogeneous mass (5.4 cm × 4.6 cm), with soft tissue density in the superior lobe of the right lung and pleural effusion in the right hemithorax (Fig 1a) . Moderate tumor enhancement, with enlargement of the mediastinal lymph nodes compressing the adjacent superior vena cava, was also observed (Fig 1b) . Exudate and morphological changes to the cells were determined upon analysis of the patient's right-sided pleural effusion. Single-photon emission CT of the bones showed a slight increase of radioactive tracer in the right fifth rib, while magnetic resonance imaging of the brain was normal.
A neoplasm was observed in the anterior segment of the right upper lobe involving the opening of apical segments on fiberoptic bronchoscopy (Fig 1c) . Endobronchial ultrasonography was performed, and an abnormally lowecho signal next to the front wall of the right main bronchus was identified, upon which EBUS-TBNA sampling was performed using an Olympus 21-gauge needle (Olympus America Inc., Center Valley, PA, USA; Fig 1d) .
A number of heterotypic cells were seen during fiberoptic bronchoscope brushing, and small malignant tumor cells were indicated in the histological and pathological examination (Fig 2a) , consistent with poorly differentiated sarcoma. When combined with immunohistochemistry, staining was positive for vimentin, B-cell lymphoma 2 (Bcl-2), cluster of differentiation (CD) 99 (Fig 2b-d) and CD56, and negative for leukocyte common antigen, cytokeratin, Syn, S-100, CD34, epithelial membrane antigen (EMA), and thyroid transcription factor-1. Subsequent fusion gene detection by reverse transcriptase-polymerase chain reaction (RT-PCR) showed the SSX-SYT gene to be positive in the lesion identified by ultrasound, and negative in the peripheral blood (Fig 3) .
Next-generation sequencing (Illumina HiSeq NGS 4000, tissue depth of 1000; Illumina Inc., Madison, WI, USA) showed that EGFR, ALK, BRAF, BRCA1, and KIT were all negative, and there was no powering gene expression. On the basis of these findings, we diagnosed the tumor as a monophasic PPSS.
The patient underwent local radiotherapy (54 Gy/26 f ). The primary lesion was significantly reduced and the chest tightness and coughing relieved (Fig 4a,b) . Unfortunately, her condition deteriorated three months later, and a follow-up chest CT taken on 17 October showed that the tumor had increased in size (Fig 4c,d) . The patient received a cycle of chemotherapy (ifosfamide 1.2 g/m 2 on days 1-5, epirubicin 50 mg/m 2 , on day 1). Despite severe bone marrow suppression, the tumor appeared smaller than it had previously on a subsequent chest CT taken on 14 November (Fig 4e,f ) . Unfortunately, after six months the patient was lost to follow-up.
Discussion
Synovial sarcoma (SS) is a rare tumor, accounting for 5-10% of all soft tissue sarcomas. It occurs most frequently in the extremities of adolescents and young adults, and also in parts of the head, neck, eyelids, and thoracic and abdominal cavities, as well as in the temporomandibular joint, infratemporal fossa, and pulmonary valve. 4 The lung is an extremely unusual anatomical location for SS. Primary occurrence in the mediastinum is also quite rare. 5 A diagnosis of PPSS depends on good histopathological and immunohistochemical results, as well as SYT-SSX gene detection. 6 The main clinical manifestations include chest pain, dyspnea, coughing, and hemoptysis. Patients can also develop fever or pneumothorax. A typical CT finding of PPSS is a well-circumscribed large mass with soft tissue density in the lung. The mass may show mild or moderate enhancement, with or without enlargement of the mediastinal lymph nodes. Ipsilateral pleural effusion with calcification is common in this rarely seen tumor. Overall, the clinical and imaging findings are not specific.
In immunohistochemical studies, PPSS is often found positive for cytokeratin, EMA, Bcl-2 and vimentin, and negative for S-100, desmin, smooth muscle actin, and vascular tumor markers. A characteristic balanced translocation between chromosomes X and 18, t (X; 18) (p11.2; q11.2) is shown in most cases of SS, and, as in our case, is confirmed by SYT-SSX gene detection.
Current treatment for PPSS primarily consists of surgical resection, followed by radiation therapy and chemotherapy. The use of adjuvant chemotherapy for soft tissue sarcoma is controversial. The prognosis for PPSS is poor, and there is an overall five-year survival rate of 50%. In our case, the patient received sequential radiotherapy and chemotherapy, with initial improvement.
Endobronchial ultrasound-guided transbronchial needle aspiration is an effective and safe method of diagnosing 
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Thoracic Cancer 7 (2016) 684-688unknown mediastinal or hilar lymphadenopathy, and allows the sampling of mediastinal, hilar, and proximal endobronchial masses. 7, 8 It was first applied to diagnose and stage lung cancer, but rapidly evolved to diagnose other benign and malignant diseases, including lymphoma, nodal infection, and tuberculosis. 9 Adequate and meaningful results can be obtained with EBUS-TBNA: its culturepositive rates are higher than those of other methods; its use directs subsequent management strategy; and the procedure is less invasive and painful and more facilitative of rapid postoperative recovery than surgery.
In summary, PPSS is an extremely rare tumor. Our case study illustrates the use of EBUS-TBNA in the diagnosis of PPSS as a minimally invasive technique, rather than having to resort to more invasive surgical biopsy.
